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OBJECTI VES 
1 . 


To determine the validity 1 of a number of measurements 
presumed to be indices of intake of tobacco smoke- 1 by 
the cigarette smoker. 

2. To determine the magnitude of differences in smoke 
intake among various groups of smokers 

3. To study the relationship between smoke intake and a 
number of a prlorily selected demographic, behavioral 
and attitudinal variables 

4. To determine whether a method of estimating smoke 
intake can be developed for use in research on smoking 
th-at will provide _ a more accurate estimate than methods 
currently available. 



BACKGROUND 

The daily smoke intake of a smoker cannot be measured directly. 
Even its indirect measurement has required elaborate laboratory 
procedures. But smoke intake has been and continues to be a crit¬ 
ical variable in the quest for knowledge of the relationship between 


The Concept of Validity - Validity in conventional statistical 
usage refers to the degree to which a test measure predicts some 
practical criterion measure. Thus, a measure taken to be an esti¬ 
mate of smoke intake is valid to the degree that it predicts actual 
smoke intake. Validity is expressed in terms of the validity index. 
The validity index ranges in value from 0 to 1.0, the higher the 
value the greater the predictive power of the measure. The index is 
nothing more than a correlation coefficient expressing the degree of 
correlation between the test measurement'and the criterion measure¬ 
ment. 

2 The Definition of Smoke Intake - Smoke intake is defined as the 
tar"sucked into the mouth from a lighted cigarette. It is measured 
in milligrams of FTC tar. 
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smoking and health. It has been necessary. In lieu of a means for 
accurate measurement, to substitute measures that can be construed 
as estimates of smoke intake. It has been conventional practice 
to employ the smoker’s own estimate of the number of cigarettes he 
smokes per day as a substitute measure, this usually being elicited 
in units of 5 cigarettes. This measure has been heavily relied 
upon in the many epidemiological studies of the past 15 years. 

Yet, prima facie, its validity can be challenged. In addition to 
the obvious crudeness of the index, there are likely to be system¬ 
atic errors introduced as a function of the respondent's ambiva¬ 
lence towards his own smoking habit. Furthermore, recent studies 

of smoking behavior patterns hive _estab 1 ished the -existence.of 

differences among smokers upon smoking a single cigarette which are 
of such an order of magnitude as to produce greater variability in 
smoke Intake than in intake estimated from the number of cigarettes 
smoked. 


There are no studies reported in the literature of the 
validity of this or any other estimate of smoke intake. The 
need for such studies is apparent. 

Recently a method has been developed for calculating smoke 
Intake quite precisely using data obtained from the smoker under 
normal smoking conditions. The calculation is made from the quan¬ 
titative record imprinted on the filter of the passage of main¬ 
stream smoke through the filter. A day's smoke intake is determined 
by analysis of the filters of the smoker's butts collected from his 
smoking during the course of that day. 

The development of this method for determining daily smoke 
intake now makes it possible to appraise the effectiveness of the 
conventional estimate of smoke intake as well as the relevance of 
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other measures that have appeared on the research and political 
scene during the course of the smoking and health controversy. 

The execution of a study designed to appraise the various 
Indices will almost incidentally generate smoke intake norms for 
various groups of smokers, and will provide the data required for 
developing improved means for estimating smoke intake for large 
scale research. 

A SUMMARY OF THE PROCEDURES 

The study will be conducted through the facilities of Philip 

Morris Research Center*_Three thou-s an-d-f i Iter smokeTs“‘wi TT be 

drawn from among those who agree to participate who in turn will 
be drawn from the 10,000 representative filter smokers on a 
national roster. 

The panelists will be supplied with butt collection recepta¬ 
cles and instructed to save their butts over a seven-day period, 
placing each day's butts in a receptacle provided for that day. 

At the expiration of the test period all butt-containing recepta¬ 
cles will be mailed to Philip Morris Research Center Laboratory. 
Information about the smoker will be obtained by pre- and post¬ 
test questionnaires and by phone, the mode and time for obtaining 
the information to be determined so as to minimize cross-biasing 
of test and questions. A $1 per day incentive will be awarded 
those who complete the test. 



The collected butts will be sampled systematically for length 
measurement to obtain a reliable mean butt length value for each 
respondent. All butts will then be submitted to the Analytical 
Division of Philip Morris for nicotine residue analysis, a value 
to be obtained for each day for each respondent. 
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All data will be entered upon IBM cards and programed for 
analysis on the IBM 360 computer. 

DETAILS 

I . The Rationale for Determi n ing Length of Testing Period and 

Size of Sample 

The details of the statistical argument determining length of 
test period and size of sample are to be found in Appendix A. 
Suffice it to say here that one week of butt collecting was deter¬ 
mined to be a sufficiently long and adequately representative 
sampling of a respondent's smoking habits and that a sample size 
of 2,700 smokers would provide, for example, a-test'sensitTv'e to 
a mean difference between 85 mm and 100 mm smokers on the order 
of 1.1 mg. of FTC tar per cigarette or, in very round numbers, a 
mean difference of puff per cigarette between these two groups. 

11. Recruitmen t 

Address labels will be printed for all the national roster 
panelists meeting the following criteria: 

1. Answered “yes" to the following question: "Do you 
smoke cigarettes?" 

2. Categorized from regular brand statement as filter 
smoker (including both menthol and non-menthol) 

3. No other member of the household is selected. 

It is estimated that 7,500 smokers will qualify. A letter 
of explanation, an IBM response card and a postage-paid, 
self-addressed envelope will be mailed out to the prospec¬ 
tive participants. It is estimated that 3,500 to 4,000 
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recipients will agree to participate. Cards will be coded and 
punched upon receipt and two weeks following mailout date the 
panel will be constructed in accordance with the following 
cri teri a: 

1. National representation on the following parameters: 

a. sex 

b. age 

c. number cigarettes smoked 

d. type cigarette smoked (menthol, regular filter and 
health fi1 ter) 

e. U.S. region 

2. Deletion of those reporting more than one reguT&F brand 

3. No less than 325 respondents in any major cell of the 

design 


III. Testine 


The 3,000 respondents will be broken into 6 groups of 500 
respondents each. The testing program will be phased to run the 
groups in weekly sequence. 


Each group for a given week will be further divided into 3 
subgroups designated the Tuesday, Wednesday and Thursday subgroups, 
thus noting the day of the week that is Day 1 for that subgroup. 


The test sequence for a given subject will follow this plan: 

Day 1 minus 7: Mailout 
Day 1 minus 1: Telephone call 
Day 1: Butt collecting begins 
Day 7: Final butt collecting day 

Day 8: a. Panelist returns butts and questionnaire by mail 
b. Mail out follow-up questionnaire' 

Day 14: Mail incentive check 
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Thus the entire study will be programmed for a continuous 
operation conducted over an eight-week period, with 500 respondents 
continuously in the butt collecting phase over a six-week period. 

The butt receptacle will be a fold-over, self-sealing aluminum 
foil pouch, similar to that used commercially for the Dutch Treat 
brand of pipe tobacco. A gum label will be attached to the pouch 
with the following inscription: 



Eight pouches will be supplied (one spare), each in its own 
cardboard box, the eight boxes in turn in a rigid mailer for 
storage during testing and for return mailing. 

THE DATA AND ITS TREATMENT 

A. Information to be obtained from each panelist: 

1. his own estimate of daily cigarette consumption 

2. Number cigarettes actually smoked for each of 7 days 

3. Mean butt length for the 7 days of observation 

4. Daily measures of residual nicotine on collected butts 

5. Level of concern over the effect of smoking on health 

6. Brand regularly smoked 

7. Age 
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8. Sex 

9, Year began smoking 

10. Education 

11. Family income 

12. Occupation 

13. Residence by U.S. region 

14. Height and weight 


B. Measures for which the validity index will be computed: 

1. The smoker's own estimate of his daily consumption 
of cigarettes in five cigarette units 

2. The average daily number of cigarettes actually — 
consumed 

3. FTC tar values obtained by machine smoking to a 23 mm 
butt length 

4. FTC tar values obtained by machine smoking 

5*6. FTC tar values (23 and 30 mm butt) for brand smoked 
multiplied by smoker's estimate of daily consumption 

7,8. FTC tar values (23 and 30 mm butt) multiplied by 

average number of cigarettes actually smoked per day. 

9. A calculated estimate of smoke intake based upon butt 
length data: 

rj x j [bW 

where N = average daily number of cigarettes 
actually smoked 

T - FTC tar (mg) by machine smoking methods 
R Original cigarette length (mm) 

B = Butt length (mm) 
t * Length of tipping paper (mm) 

* This formula will be refined to include puff-by-puff curve 
correction. 
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or, as a less precise alternative, where N - the 

smoker's own estimate of daily consumption rate. 

C. Smoke intake norms will be computed for the following 
groups: 

1. 85 mm vs. 100 mm smokers 

2. Levels of education 

3. Levels of income 

4. Age 

5. Men vs. women 

6. Major occupational categories 

7. Menthol, regular filter and M-fi... f-i-l-ter smokers 

8. High vs. low groups on "health concern" self-rating 
scale 

9. Long, medium and short butt-length groups 

10. Height-weight ratio groups 

11. Groups by estimated daily consumption 

12. Groups by actual daily consumption 

D. Selected miscellaneous comparisons: 

1. The difference between estimated and actual daily 
consumption by cigarettes smoked 

2. The relationship between self-rating on "health 
concern" scale and the difference between estimated 
and actual number of cigarettes smoked per day. 

F. From the foregoing, a number of measures will be found to 
be correlated with smoke intake. By means of the multiple 
regression analysis technique, we will attempt to determine 
what combi nation of the available variables will yield the 
most accurate prediction of smoke intake. 
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A prediction (regression) equation for smoke intake will 
be developed based upon only that information which is readily 
and reliably obtainable from a respondent by mail or direct 
interview. The validity of the estimate of smoke intake from 
this equation will be compared with the validity of the con¬ 
ventional estimate of smote intake, namely, the respondent’s 
own estimate of the number of cigarettes he smokes per day. 
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DETERMINATION OF LENGTH OF TESTING PERIOD AND THE 
SAMPLE SIZE FOR THE PROPOSED STUDY OF THE CIGARETTE SMOKER'S 
DAILY SMOKE INTAKE AND ITS PREDICTION 

One of the objectives of the study of (FTC).tar intake in the 
smoking public is to compare, statistically, the daily tar intake 
averages of various groups of smokers. In this connection it is 
necessary to know how the variance of an estimate of average daily 
tar intake for a group will depend on the number of days for which 
cigarette butts are collected and on the number of smokers in the 
group. 

I. Duration of Smoking 

The first criterion in choosing a testing period should be that 
the smoking behavior of subjects during that period will be repre¬ 
sentative of their general smoking behavior. The smallest representa¬ 
tive behavioral period for smoking, or any other daily activity, is 
probably one week. Assuming that the test duration will be a multiple 
of seven days, the next problem is to decide what the optimum multiple 
i s. 


The variance of the estimate of average daily tar intake for a 
group can be considered to consist of two major components - the 
variation exhibited by a single smoker from day to day and the varia¬ 
tion among smokers in the group. 


by 


The tar Intake of smoker i in group g on day j can be represented 


9 X i J 


u g + + E J 



PM3001148119 


Source: https://www.industrydocuments.ucsf.edu/docs/qxgk0001 




whe re 

Ug is the mean daily tar intake of the group, 

8| is the amount by which the mean daily tar intake of smoker 
i differs from u g , 

and 

e.- is t.ie amount by which the tar intake of smoker i differs 

* w 

from his mean daily intake on day j. 


The estimate of the mean daily tar intake for the group will be 


J = 

g 9 


+ 1 
n 


n 

Z 

i =1 


a. + ± — 

nm 


m 

t 


i-l J = 1 


T J 


( 1 ) 


whe re 

n is the number of smokers in the group 

and 

m Is the number of days of smoking. 


In equation (1) the 2-j‘s can be considered to be random variables 
since they are representative of a random selection of smokers. With¬ 
out loss of generality the s^'s and e^'s can be considered to have 
means equal to zero. We assume that 

fl.(i = 1 ,2, * *' ,n) is randomly distributed with mean zero and varianc 

and 

ej j = l,2,* *' ,m) is randomly distributed with mean zero and varianc 

Under these assumptions the expected value and the variance of the 
estimate of the mean daily tar intake for the group are 

E(g^) * ug 

and 2 

- ir + 


n 

x 

i 3 1 


mn 


( 2 ) 
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Equation (2) allows individuals to differ in their variation 

about their means. Again, little conciseness is lost by setting 
2 2 

3 <3 {i = 1 ,2 ,' ‘ ■ , n ) . Equation (2) becomes 


v < g sn 



(3) 


Making the intuitively conservative assumption that the variat' 

2 o 

within smokers (a ) is equal to the variation between smokers {<:■.) 

equation (3) becomes 

2 

V> ■ ir <’ * • 

2 2 

Thus, even if a = a , the variation of the estimate is only 

*3 

2 2 

improved from 1.14 to 1.07 _js_ by doubling the testing period 

n n 

from one week to two weeks. The improvement would likely be much 

2 2 

less since it is probably true that <? < Note that a seven per- 

D 

cent increase in sample size (n) makes as big an improvement in the 
estimate as increasing the duration of the test from one week to two 
weeks . 


It appears that the optinum period of testing is one week. 

11. Sample Size 

Regardless of the number of panelists chosen for this test thert 
will surely be interest in some subgroup of smokers so small that no 
tight confidence limits can be set on the mean tar intake for the 
group. However, a number of major groupsings of smokers have been 
designated of interest before the test begins (sex, age, type of cigs 
rette smoked, length of cigarette smoked, etc.) and a reasonable 
criterion for establishing sample size seems to be to choose a sample 
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size such that a 95% confidence interval of length 2 mg can be set 
on the average tar consumption per cigarette for the smallest sub¬ 
group of one of the major classifications. The smallest subgroup 
considered thus far (smokers of 100 mm cigarettes) should constitute 
about 12% of the returns. 


We shall assume for the following discussion that the major 
determinant of tar intake is the number of cigarettes smoked per day. 
Although this study is being conducted j establish a more definitive 
measure, number of cigarettes smoked oer Jay is probably the most 
widely accepted current index of smoking ^x.osure. It will further 
be assumed that the average tar intake per cigarette is 20 mg. Data 
available from our panel indicate that for all filter smokers the 
mean and standard deviation of number of cigarettes smoked per day 
are, respectively, 20 and 10. Since the subgroups for which we are 
attempting to determine the variation will probably be more homogene¬ 
ous than the total smoking population we shall consider the mean 
number of cigarettes per day to be 20 and the standard deviation to 
be 9. At 20 mg of tar per cigarette this mean and standard devia¬ 
tion correspond to a mean of 400 mg per day and a standard deviation 
of 180 mg per day, and a confidence interval of length 2 mg of tar 
per cigarette corresponds to 40 mg on a daily basis. 

The length of a 95% confidence interval is approximately 4 ct//" n . 
Thus we have 

4o//~riP = 40 



Therefore the total sample size should be on the order of 324/12% 
or 2700 panel 1sts. 
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